3-Mercaptopyruvate sulfurtransferase disruption in dermal fibroblasts facilitates adipogenic trans-differentiation.
Transitioning from a differentiated state to a higher-order of plasticity, by partial rather than full reactivation of pluripotency genes, might be a better approach in regenerative medicine. Hydrogen sulfide plays a crucial role in the maintenance and differentiation of mesenchymal stem cells (MSC) that have the potential to differentiate to a diverse group of mesenchymally derived cells. It was shown that these cells show a heavy reliance on cystathionine-β-synthase (CBS)-derived hydrogen sulfide (H2S) during differentiation. We have found that expression and activity of 3-mercaptopyruvate sulfurtransferase (MPST), one of three enzymes that hat regulates H2S biosynthesis, is significantly lower in MSC as compared with lineage-restricted dermal fibroblasts. Here, we tested the hypothesis that suppression of MPST in dermal fibroblasts might induce plasticity-related changes and broaden the transdifferentiation potency. Inactivation of MPST with phenylpyruvate (PP) or by siRNA silencing led to diminished H2S production associated with increased production of reactive oxygen species (ROS) and lactic acid. Accumulation of α-ketoglutarate (α-KG), a key metabolite required for the expression of ten-eleven translocation hydroxylase (TET), was associated with stimulated transcription of pluripotency related genes including OCT4, KLF4, SOX2, and NANOG. Suppression of TET1 gene and inhibition of glycolysis with glucose analog, 2-desoxy-d-glucose, or hexokinase II inhibitor significantly reduced expression of pluripotency genes following MPST inactivation or knockdown. MPST disruption promoted the conversion of fibroblasts into adipocytes as evidenced by a significant increase in expression of adipocyte-specific genes, PPARγ, and UCP1, and intracellular accumulation of oil Red-O positive fat droplets. Inhibition of glycolysis inhibited these changes. Under induced differentiation conditions, fibroblasts with disrupted MPST show the potency to differentiate to white adipogenic lineage. Thus, MPST inactivation or silencing enhances the plasticity of dermal fibroblasts in a TET1 and glycolysis dependent manner and promotes adipogenic transdifferentiation.